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(54) Racing tyre tread rubber composition 

(57) The present invention provides a racing tyre 
tread rubber composition which is used for producing a 
racing tyre having excellent wet grippability and does 
not cause any excessive adhesion in tyre production 
process steps such as kneading and extruding steps. 



The racing tyre tread rubber composition is a composi- 
tion comprising: tOO parts by weight of a diene-based 
rubber a filler, the entirety of which is in the range of 
1 00 to 250 parts by weight containing 20 parts by weight 
or more of silica and 5 to 50 parts by weight of a factice. 
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Description 

BACKGROUND OF THE INVENTION 

5 A. TECHNICAL FIELD 

The present invention relates to a racing tire tread rubber composition. 
B. BACKGROUND ART 

As to a racing tire that might be run on a road wet with rain and so on, it is important to enhance the wet grippability 
of the tire. Generally proposed methods for enhancing the wet grippability comprise, for example, increasing the fol- 
lowing factors; (1 ) the hysteresis loss; (2) the adhesive friction; and (3) the tuming-up friction. 

Thus, in recent years, a method for enhancing the wet grippability is studied in which the adhesive thction is 
^5 increased by adding a large amount of fillers such as silica. However, a tire containing a large amount of silica has 
many probienjg in the production, tt is the most senous problem that a phenomenon which is called excessive adhesion 
occurs. This phenomenon causes a problem in that when a rubber composition is kneaded or extruded, it strongly 
' adheres to a kneading or extruding apparatus, so that the adhered rubber composition is very difficulT to remove, or 
that the above-mentioned apparatus needs to be washed carefully every batch. 

20 

SUMMARY OF THE INVENTION 

A. OBJECT OF THE INVENTiON 

2S An object of the present invention is to provide a racing tire tread rubber composition which is used for producing 

a racing tire having excellent wet grippability and does not cause any excessive adhesion in tire production process 
steps such as kneading and extruding steps. 

B. DISCLOSURE OF THE INVENTION 

30 

The present inventors studied diligently about the types or the amount of the combination of additives, which are 
combined into a racing tire tread rubber composition containing silica, in order to solve the above-mentioned problems. 
As a resurt, the inventors attained the present invention. 

Thus, a racing tire tread rubber composition, according to the present invention, is a composition comprising; lOO 
j5 parts by weight of a diene-based rubber; a filler, the entirety of which is in the range of 100 to 250 parts by weight 
containing 20 parts by weight or more of silica; and 5 to 50 parts by weight of a factice. 

These and other objects and the advantages of the present invention will be more fully apparent from the following 
detailed disclosure. 

^0 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a micrograph as obtained by observing a section of a tread portion of a tire according to Example 1 . 
Fig. 2 is a magnified micrograph in the microscopical observation of Fig. 1. 

4S DETAILED DESCRIPTION OF THE INVENTION 

A racing tire tread rubber composition, according to the present invention, is a composition comprising: a diene- 
based rubber; a filler containing silica as the essential component; and a factice. 

50 (Diene-based rubber); 

The diene-based rubber as used in the present invention is at least one type selected from the group consisting 
of natural rubber and diene-based synthetic rubbers. Although not especially limited, examples of the diene-based 
synthetic rubbers include styrene-butadiena rubber (SBR}, butadiene rubber (BR), isoprene rubber (IR), isoprene-' 
ss isobutyrene rubber (MR), and butyl halide rubber (X-IIR). These diene-based rubbers may be used alone respectively 
or, if need anses, in combinations of two or more thereof. Among the diene-based rubbers, styrene-butadiene rubber 
(SBR) is preferable for increasing the hysteresis loss. 
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[Filler): 

The filler as used in the present invention is combined to provide sufficient hardness to a racing tire as produced 
by shaping the rubber composition. The filler is not especially limited providing that it contains silica as the essential 
5 component. The inclusion o\ silica improves the adhesive friction and thereby enhances the wet grippability. 

Examples of fillers other than silica include: inorganic fillers such as carbon black, clay, talc, calcium carbonate, 
basic magnesium carbonate, alumina, mica, graphite, and glass powder and organic fillers such as high styrene resin, 
coumarone-indene resin, phenol resin, modified melamine resin, and petroleum resin. At least one of these fillers can 
be used jointly with silica. 

^0 The ratio of the combination of the filler {containing silica) in the racing tire tread rubber composition is in the range 

of 100 to 250 parts by weight, preferably. 1 20 to 200 parts by weight, more preferably, 140 to 180 parts by weight, per 
100 parts by weight of the disne-based aibber. Where the amount of the combination of the filler is larger than 250 
parts by weight, a large load or the excessive adhesion might occur in tire production process steps such as kneading 
and extruding steps. Where the amount of the combination of the filler is smaller than ICQ parts by weight, there is a 
possibility that the hysteresis loss might not be large, that sufficient friction might not be obtained, and that the wet 
grippability fT*ght therefore be deteriorated. 

The ratio of the combination of silica, which is the essential component of the filler, is 20 parts by weight or more 
per 100 parts by weight of the diene-based rubber. Where the ratio of the combination of silica is less than 20 parts by 
weight, there is a possibility that sufficient adhesive friction might not be obtained, and that the wei grippability might 

20 therefore be deteriorated. 

The ratio of the combination of silica is preferably not less than 50 % by weight, more preferably not less man 70 
% by weight, of the entirety of the filler. Where the ratio of the combination of silica is less than 50 % by weight there 
is a possibility that sufficient adhesive friction might not be obtained, and that the wet grippability might therefore be 
deteriorated. In addition, where the ratio of the combination of silica is increased, it is preferable to also increase the 

25 ratio of the combination of the below-mentioned factice in order to avoid the excessive adhesion. 

[Factice]; 

The factice is combined to solve the problem of the excessive adhesion as caused by combining silica. The factice 
20 is a component as commonly called •SABU" in Japanese and is a cured oil of 1 .03 to 1 .05 in specific density and is a 
brittle solid with elasticity like rubber. The factice, for example, can be obtained by reacting an animal or vegetable oil 
and fat of 70 or more in iodine value with sulfur or a sulfur-containing compound such as sulfur chloride under heating. 

Examples of the factice include: white factice which is white or light yellow and has a sulfur content of 6 to 3 %: 
brown factice which is a black brown elastomer as obtained by adding sulfur to an oxidized vegetable oil and heating 
55 to high temperature and has a suHur content of 1 5 to 20 %; transparent amber-colored factice as produced by action 
of only sulfur chloride; and special facttces as obtained from different animal or vegetable oils and fats of starling 
materials. Among these factices, brown factice is preferable, because the brown factice has a great effect to prevent 
the excessive adhesion. The factices may be used alone respectively or, if need arises, in combinations of two or more 
thereof. 

-to The ratio of the combination of the factice in the racing tire tread rubber composition is in the range of 5 to 50 parts 

by weight, preferably. 10 to 40 parts by weight, more preferably. 20 to 30 parts by weight, per 100 parts by weight of 
the diene-based rubber. Where the ratio of the combination of the factice is larger than 50 parts by weight, the resultant 
rubber might be too soft, and the abrasion resistance might therefore be low. In addition, where the amount of the 
combination of the factice is smaller than 5 parts by weight, the excessive adhesion occurs in tire production process 

■fS steps such as rubber-kneading and extruding steps. 

If the ratio of the factice is large within the above-mentioned combination range, the wet grippability is preferably 
further improved. The reason for this is as follows: as to a rubber composition having a high ratio of a factice^ a rubber 
as obtained by vulcanizing this composition has so high softness as to decrease the hysteresis toss, but a tire as 
formed from this rubber has a wide area contacting a road, so that the wet grippability is improved. 

so The factice as contained in a tread portion of a tire can easily be verified by observing a section of the tread portion 

with a microscope. 

[Other components] 

S5 If need arises, the racing tire tread rubber composition may further comprise the following additives: softeners 

such as naphtene-based process oil and aromatic oil; low temperature plaslicizers such as phthalic derivatives, adipic 
derivatives, azelaic derivatives, sebacic derivatives, and phosphoric derivatives; vulcanizers such as sulfur, insoluble 
sulfur, and sulfur compounds; covulcanizers (vulcanization activators) such as zinc oxide and stearic acid; vuk:anization 
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accelerators such as thiazote based compounds (e.g.. mercaptobenzothiazole (MBT), benzothiazyl disulfide (MBTS), 
N-tert-butvl-2-benzoth(azolytsulfenamrde (TBBS). N-cyclohexyl-2-benzothiazylsijlfenamide (CBS)) and guanidrne- 
based compounds (e.g. dtphenylguanidine (DPG)): organic fibers; foaming agents: antioxidants; and wax. The ratio 
of the combination of these additives in the tread rubber composition is not especially limited and can fitly be selected. 
5 Conventional methods can be applied to a production process for the racing tire tread rubber composition. The 

composition, for example, can be obtained by kneading the above-mentioned components with kneading-machines 
such as kneaders and Banbury mixers under conventional conditions by conventional methods. In addition, the knead- 
ing temperature is preferably in the range of 120 to 180 "C. 

A racing tire is obtained by shaping and vulcanizing the above -explained racing tire tread rubber composition. 

10 

(Effects and Advantages of the Invention); 

The racing tire tread rubber composition of the present invention can provide a racing tire tread rubber composition 
which is used for producing a racing tire having excellent wet grippability and does not cause any excessive adhesion 
in tire production process steps such as kneading and extruding steps. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the present invention is more specifically illustrated by the following examples of some prefen^ed em- 
20 bodiments in comparison with comparative examples not according to the invention. However, the present invention 
is not limited to the below-mentioned examples. 

EXAMPLES 1 TO 5 AND COMPARATIVE EXAMPLES 1 TO 5 



25 Components of the combinations, as shown in Tables 1 and 2 below, were divided into the below-mentioned three 

batches, and each of these batches was mixed together by kneading it with a Banbury type mixer of 50 liters in capacity 
at a charging ratio of 70 % for 4 minutes, thus obtaining racing tire tread rubber compositions. 

First stage batch: the entirety of SBR. half of silica, half of carbon black, half of aromatic oil. the entirety of 

30 coupling agent, and the entirety of factice. 

Second stage batch: the kneaded mixture resultant from the first stage batch, the other half of the silica, the other 
half of the carbon black, the other half of the aromatic oil, the entirety of stearic acid, and 
the entirety of zinc white (zinc oxide). 
Third stage batch: the kneaded mixture resultant from the second batch, the entirety of sulfur, and the entirety 

35 of vulcanization accelerators. 

Tires were made using the resultant tread rubber compositions while evaluating the excessive adhesion in the 
below-mentioned way 

Thin piece samples of 1.0 to 1.5 jam in thickness were cut off from tread portions of the resultant tires with a 
40 MICROTOME, and then swelled with an organic solvent (xylene), and then attached to glass plates, and then observed 
with a microscope. During this observation, micrographs of sections of the thin pieces were taken. 

Fig. 1 is a micrograph of a magnification of 100, and Fig. 2 is a micrograph of a magnification of 200. Lumps with 
a diameter of about 0. 1 mm as seen on respective central portions of the micrographs are brown factices. 

Thie performance of the resultant tires was evaluated by the below-mentioned evaluation method. Results thereof 
'*5 are shown in Tables l and 2, 



<Evaluation method>; 



1 ■ Excessive adhesion in tire production process steps (evaluation of excessive adhesion) : 

so 

The kart tires were produced by way of a kneading (rubber-kneading) step, in which the Banbury type mixer (50 
titers, KSO made by Kobe Seikosho Co., Ltd., revolution number 50 rpm) and a sheeter roll (24 inches, revolution 
number 20 rpm, temperature conditioning 95 'C) were used, and an extruding step, in which an extruder (4.5 inches, 
cold feed type, revolution number 25 rpm, line speed 5 m/minute) was used. Hereinafter, the kneading and extruding 
ss steps were explained in detail. 



BNSOOCID: <EP 0831 123* 1_L> 



4 



EP0 831 123 A1 



Kneading (rubber-kneading) step : 

The above-mentioned components, as divided into the three batches, were mixed together by kneading (3-stage 
kneading) them with the Banbury type mixer, and to what degree the njbber composition adhered to a rotor in dis- 
5 charging the rubber composition Irom the Banbury type mixer and to what degree a sheet product adhered to the 
sheeter roll in forming the discharged rubber composition into the sheet product with the roll were observed. A stock 
rubber as obtained by cooling the sheet product was processed in the following extruding step. 

Extruding step : 

10 

An extruded tread, as obtained by directly charging (cold-feeding) the stock rubber into the extruder and then 
discharging the stock rubber from the extruder, was subjected to a cooling step and then wound on to a reel. The 
extruded tread, standing in a heated state before cooling, was conveyed with a plenty of roller conveyors on a way to 
the cooling step after discharged from the extruder. In the extruding step, to what degree the extruded tread standing 
IS in a heated state adhered to the roll was observed. 

The adhesion was evaluated on the basis of the following evaluation standard both In the above-mentioned rubber- 
kneading and extruding steps. 

[In the rubber-kneading step]: 

20 

0: There is no adhesion to the rotor in the Banbury or to the sheeler roll, and standard working can be done. 
O: There is a little adhesion in the Banbury, but this adhesion is dissolved with time. 

A. There is adhesion, but working is possible by changing the revolution numbers of the rotor and the sheeter roll. 
X: There is strong adhesion to the rotor in the Banbury, and working for removing this adhesion, for example, with 
25 a hand-scratching stick is needed. In addition, there is strong adhesion to the sheeter roll, and working nearly 

becomes possible by use of a lubricant (mold release agent). 

X X: There is great adhesion to the rotor in the Banbury and to the sheeter roll, so no tire cannot be produced. 
{In the extruding step]: 

30 

©: The adhesion to the roller is low. and standard working can be done. 
O: There is a little adhesion to the roller, but working is not disturbed. 

^: There is considerably strong adhesion, and an impression of the roller is left on the extruded tread. 
X: There is considerably strong adhesion, and an impression of the roller is left on the extruded tread, and the 
25 - measurements of the extruded tread are greatly changed because the extruded tread is extended due to the roller 
in the course to the cooling step. 

X X: The adhesion to the roller is too strong to do working. 

In addition, in Comparative Example 3, the tire production process steps were bad, so no tire coukJ not be produced. 

40 - - 

2. Lap time o1 the circuit running (evaluation ot wet qrippabiiity') : 

A racing car as equipped with the above-obtained kart tires (size; Front 10*4.50-5 KT6, Rear 11*6.50-5 KT6) was 
allowed to run 10 laps on a wet circuit with a lap length of about 700 m, and the average value of three fastest lap time 
4S data was calculated. 

In addition, in Comparative Example 5, the tire became abraded greatly, so the abrasion resistance was bad. 



Table 1 



so 



(Parts by weight} 


Example 




1 


2 


3 


4 


5 


SBR -1 


137.5 


137.5 


137.5 


137.5 


137.5 


Carbon black*2 


120 


80 


30 


40 


160 


Silica*3 


80 


120 


100 


180 


40 


Factice-4 


20 


20 


20 


50 


20 
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Table 1 (continued) 



10 



15 



20 



25 



(Parts by weight) 


Example 






1 
1 


c. 


o 
J 


A 

4 


5 


Aromatic oil'S 


ISO 




/ D 


1 7n 


lot) 


Stearic acid*6 


2 


2 


2 


2 


2 


Zinc whlts*7 


3 


3 


3 


3 


3 


Coupling agen\'6 


8 


12 


10 


18 


4 


Sulfur'9 




1.5 


1.5 


1.5 


1.5 


1.5 


Vulcanization accelerator CBS'lO 


2 


2 


2 


2 


2 


Vulcanization accelerator 0PG*11 


2 


2 


2 


2 


2 


Tire production process steps 


Rubber-kneading 




0 


O 








Extruding 






O 


A 


A 


Lap lime of circuit running 


46"029 


45"560 


46" 339 


44-996 


46"326 



Table 2 



(Parts by weight) 


Comparative Example 






1 


2 


3 


• 4 


5 


SBR *1 


137.5 


137.5 


137.5 


137.5 


137.5 


Carbon black*2 


40 


140 


130 


40 


40 


Silica *3 


40 


10 


130 


180 


130 


Factice*4 


20 


20 


50 


3 


70 


Aromatic oil'S 


IS 


100 


210 


170 


170 


Stearic acid*6 


2 


2 


2 


2 


2 


Zinc white*? 


3 


3 


3 


3 


3 


Coupling agent*8 


4 


1 


13 


18 ' 


18 


Suffur*9 


1.5 


1.5 


1.5 


1.5 


1.5 


Vuteanization accelerator 
C8S*10 


2 


2 


2 


2 


2 


Vulcanization accelerator 
DPG-11 


2 


2 


2 


2 


2 


Tire 
production 
process 
steps 


Rubber- 
kneading 


® 




XX 


X 


O 



35 



40 



45 



30 



S5 



parts by weight or st/rene-butadien« mbbar and 37.5 parts by weight of extended oil. 

-2: N220 (made by MITSUBISHI CHEMICAL CORPORATION). 

•3; ULTRAS1LVN3 (made by DEGUSSA). 

•4: Brown fectice (made by TENMA SABU KAKO CO.. LTD.). 

*S: Process X-260 (made by JAPAN ENERGY CO.. LTD.). 

-6: KIRt (made by NIPPON YUSHI CO.. LTD.). 

*7: Second grade one while (zinc ojfide) (made by MITSUI MINING & SMELTING CO.. LTD.). 
*a: XSO-S (made by OEGUSSA). 

•9: Powdered sulfur with a zinc white (zinc oxide) contentof 5 % (made by KARUtZAWA SEIRENSHO CO.. LTD.). 

'10: N-cyclohexy(-2-ben2othiazylsuIfenamide. SANCELER CM-G (made by SANSHIN CHEMICAL INDUSTRY CO.. LTD.). 

Ml: Di'phenylguanidine (DPG). SOXiNOL D (made by SUMTOMO CHEMICAL CO.. LTD.). 
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Table 2 (continued) 



(Parts by weight) 


Comparative Example 


1 


2 


3 


4 


5 


Extruding 




A 




X 


0 


Lap time of circuit running 


48*029 


47-123 




46*006 


44-322 



<Results of evaluation> 

w 

In Examples 1 to 5, no excessive adhesion occurred in the rubber-kneading or extruding step in the tire production 
process, and even if any adhesion occurred, the degree thereof was small. In addition, the lap time of the circuit running 
on a wet road was also satisfactory. As to Example 4, however, the abrasion resistance was a tittle inferior. On the 
other hand, in Comparative Examples 1 , 2, and 5, no excessive adhesion occurred in the rubber-kneading or extruding 

f5 step in the tire production process, and even if any adhesion occurred, the degree thereof was small, white the lap 
time of the ciicuit running on a wet road was not satisfactory, or even if the lap time was good, the tire became abraded 
^greatly. Particularly, as to Comparative Example 5, the abrasion performance was extremely bad. In addition, in Com- 
parative Examples 3 and 4, excessive adhesion occurred in the tire production process. Particularly, in Comparative 
Example 3, because the excessive adhesion was extreme, no tire could not be produced. 

20 Various details of the invention may be changed without departing from its spirit not its scope. Furthermore, the 

foregoing description of the preferred embodiments'according to the present invention is provided for the purpose of 
illustration only, and not for the purpose of limiting the invention as defined by the appended claims and their equivalents. 



2S Claims 

1 . A racing tire tread rubber composition, comprising: 1 00 parts by weight of a diene-based rubber; a filler, the entirety 
of which is in the range of 100 to 250 parts by weight containing 20 parts by weight or more of silica; and 5 to 50 
parts by weight of a factice. 

30 

2. A racing tire tread rubber composition according to claim 1 , wherein the silica comprises 50 % by weight or more 
of the entirety of the filler. 



35 



40 



45 



so 



S5 



a^OOCIO: <EP_oe31l23A1J_> 



EPO 831 123 A1 





SNSOOaO: <BP 0831 123* tj_> 



8 



EP0 831 123 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application NufflD*r 

EP 97 30 7317 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CJtegory 



CitatKjn 0/ document A'rth irdicauon, wnere acpropnate. 
ot fglevant passages 



10 Claim 



CmSSff ICATION OF THe 
APPLICATION (lnt,0.6) 



WO 95 34601 A {AKZO NOBEL NV :DATTA 1.2 
RASmORA MATH (NL); HONOEYELO MASTINUS 
GESHAR) 

* page 10. line 17; claim 1 * { 
- page 12. line 1 - i ine 3 * i 

PATEMT ABSTRACTS OF JAPAN I I. 2 

vol. Oil. no. 184 (C-427}. 12 June 1987 I 

i JP 62 004732 A (YOKOHAMA RUBBER CO I 

LTD: THE). 10 January 1987. f 

* abstract ♦ | 

US 5 500 482 A (HURAKI TAKAO ET AL) jl,2 

* column 2, line 17 - line 20; claim 1 * j 

EP 0 559 218 A (MITSUI PETROCHEMICAL IND) ll.2 

* page 15, lines U-17. 35-40 and 47 * [ 



C08L21/flO 
C03K3/36 
660C1/00 
/7(C08L21/00. 
91:02) 



TECHNICAL FIELOS 
SEARCHED |lnLCI.a) 

C08L 
C08K 
86QC 



Th* present saarcn report has been crawn up tor 3li claims 



THE HAGUE 



16 December 1997 



Van Humbeeck. F 



CAT EGOS V 0? CiTsD OCCLiweNTS 

cocu(r»fii cr t/» sanw cm^gary 
A tsctvwiogieAi tMckgroiira 



£ : *a'n*r pattnt 'jcAuntnt. cut picfism j on. ar 

L (prumtri gem lor otn«r j-Hicns 

S ■ mirrear ot s>m9 satam Jinshi. coff^spornang 



BNSC3OCI0: <SP 0831 123A1J_> 



9 



